A infused into the mouse bladder increased the epithelium permeability to sodium 36 fluorescein. Furthermore, monocytes from meprin knockout (KO) mice on the C57BL/6 37 background were less able to migrate through an MDCK monolayer than monocytes from 38
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Meprins, members of the "astacin" family of metalloproteases, are highly expressednormally in rodent intestine and kidney, and are localized to the apical (brush-border) 48 membrane of polarized epithelial cells lining in these tissues (9). Meprins have also been 49 detected in macrophages of mesenteric lymph nodes, in leukocytes from lamina propria 50 of human inflammatory bowel tissue, and are found at high concentrations in human 51 urine in women with urinary tract infections (13, 53) . There are three meprin isoforms 52 composed of α and/or β subunits. Heteromeric meprin A (α 2 β 2 or α3β1) and meprin B 53 (β 2 ) are membrane bound, whereas homomeric meprin A (α 2 ), which forms large 54 complexes, is secreted into the lumen of the intestine and urinary tract. 55
Meprins are capable of cleaving a wide range of substrates in vitro including 56 extracellular matrix proteins (ECM) such as laminins, collagen and gelatin, adherens 57 junction proteins (E-cadherin), and cytokines (9, 25, 46) . Meprins have been implicated 58 in several inflammatory diseases, for example, meprin β has been reported to be a 59 candidate gene for diabetic nephropathy in the Pima Indian population (38) . In an 60 experimental model of urinary tract infection, meprin A has been shown to enhance renal 61 damage and bladder inflammation after LPS challenge (53). In addition, polymorphisms 62 of the human MEP1A gene have been correlated with inflammatory bowel diseases (IBD) 63 (5). In an experimental model of ulcerative colitis, meprin αKO mice were more 64 susceptible to injury and inflammation than wild-type counterparts (5). Moreover, 65 meprins are also implicated in cancer invasion and metastasis (30) . Previous studies led 66 to the proposal that meprins have an important role in leukocyte transmigration. were stopped by adding sample buffer (60 mM Tris pH 6.8, 25% Glycerol, 2% SDS, 0.1% 180 Bromophenol Blue, 14.4 mM 2-mercaptoethanol), and incubating in boiling water for 5 181 min. Samples were then subjected to SDS-PAGE electrophoresis. Monoclonal mouse 182 anti-occludin, or anti-claudin-4 or, polyclonal rabbit anti-occludin antibodies were used 183 to detect potential cleavage products by meprins using Western blot analyses. 184
Determination of occludin cleavage site(s).
To determine the cleavage site(s) on 185 occludin cleaved by meprin A, the products of digestion of the extracellular loop 1 or 186 loop 2 were excised from SDS-PAGE gels. Samples were digested with trypsin and 187 subjected to analysis by C18 nanoflow followed by MS/MS analysis. For permeability assays, the apical medium was replaced with fresh medium 209 containing 10 or 15 μg/ml of FITC-dextran (10 kDa). After a 2-h incubation at 37 o C, the 210 basal medium was collected and the fluorescence of the permeated FITC-dextran was 211 measured with a fluorescence spectrophotometer (F-2000, Hitachi) at λ ex 492 nm and λ em 212 520 nm (45). 213
For TER measurements, the degree of resistance of tight junction to ions was assessed 214 by using a voltohmmeter EVOM with a STX2 Electrode (World Precision Instruments) 215
(21) . 216
Assessment of bladder permeability. Transurethral catheterization was performed to 217 instill exogenous reagents, such as meprins and sodium fluorescein, into the bladder. 218
Homomeric mouse meprin A was instilled into bladder via transurethral catheterization 219 using a 0.5 mm polyethylene catheter (Intramedic PE 10) attached to the hub of a 50 μl 220 Hamilton #705 syringe with 30 gauge blunt-tipped needle. After 2 h, bladder 221 permeability was determined as previously performed (18, 53) . Briefly, 100 μl of 20 222 mg/ml sodium fluorescein (NaFl) was instilled into bladder via catheterization. After 15 223 min, blood samples were collected from the interior vena cava, and the plasma 224 fluorescein concentrations were measured with a fluorescence spectrophotometer (F-2000, 225 Hitachi) using a 0.1-100 μg/ml standard curve (excitation 494 nm, emission 516 nm). 226
Isolation of monocytes from mouse bone marrow. Monocytes from wild-type and 227 meprin αKO mice were obtained by negative selection from bone marrow using the 228 Previous studies have indicated that tight junctions regulate leukocyte transmigration 456 (26, 35, 43) . The studies herein demonstrated that meprin A enhances leukocytes 457 transmigration. We suggest that the cleavage of junctional proteins is the molecular basis 458 for increased meprin-mediated leukocytes transmigration. 459
Meprin metalloproteases are involved in inflammatory processes of both acute and 460 chronic disease conditions (5, 34). The current findings that meprin A impairs epithelial 461 barrier functions can explain previous observations in mouse models of inflammations. In 462 an acute model of bladder inflammation, the host response to intravesicular LPS 463 challenge of meprin αKO mice was less severe than wild-type counterparts, as it was 464
shown that there was less bladder edema, less leukocyte infiltration and less bladder 465 permeability in meprin αKO mice than WT mice (53). Serum cytokine profiles showed 466 that TNFα, IL-1β, and MCP-1 levels were significantly lower in meprin αKO mice than 467 in WT mice after an intraperitonel LPS challenge. Moreover, meprin βKO and WT mice 468 showed similar hypothermia and similar serum nitrate/nitrite levels. The serum cytokine 469 levels in meprin βKO mice were not significantly different from WT counterparts (53). products of recombinant extracellular loop 1 and loop 2 were excised from SDS-PAGE 820 gel and samples were subjected to Mass spectrometry analysis. A, Peptides highlighted in 821 gray were identified from loop 1 with more than 95% confidence. The peptide closest to 822 C-terminus is HHHHHR. The rest of C-terminus has an excess of Glycine residues thus it 823 is difficult to obtain more accurate identification. B, Based on the predicted cleavage site, 824 the precursor ions of the possible C-terminal peptides (GYGTSLLGG, GYGTSLLGGS, 825 GYGTSLLGGSV, GYGTSLLGGSVG, and GYGTSLLGGSVGY etc) were analyzed. 826
Based on the XIC profile, the measured mass (m/z 824.41217) is very close to theoretical 827 mass m/z 824.4148 of GYGTSLLGG. The mass difference is 3.2 ppm, which indicates 828 the cleavage site is very likely to be Gly 385 (pointed out by arrow in Figure 8A .) It 829 corresponds to Gly 100 on first extracellular loop of full length occludin. 830 831 experiments. 854
